Microspectrofluorometry as a tool for investigation of non-calcium interactions of Indo-1.
Indo-1 is a fluorescent calcium probe used to measure intracellular free calcium concentrations. These measurements are often performed by comparing the fluorescence intensities of Indo-1-treated cells at two selected wavelengths corresponding to the maxima of the fluorescence spectra of the calcium-bound and calcium-free forms. In this study, we used an optical multichannel analyser to numerise the fluorescence emitted by a single cell. A computerised resolution of numerised spectra was used on intracellular Indo-1 fluorescence. Calculation of numerical and graphic estimators allows us to evaluate the fit of the resolution. Different sets of characteristic spectra were compared using this method. It appeared that no linear combination of the two known forms of Indo-1 and of the cell autofluorescence can fit with spectra of Indo-1-treated cells. In addition, a study of the physico-chemical properties of Indo-1 shows the existence of two other forms of the molecule: a protonated form (maximum emission at 455 nm) and a form in interaction with proteins (maximum emission at 438 nm). Taking into account the contribution of these two new forms leads to an improved spectral resolution of the fluorescence of Indo-1-treated living cells and, therefore, improves calcium measurements. Moreover, quantification of the amount of the protonated form of Indo-1 allows a measurement of intracellular pH at the same time as calcium determination.